The effects of adding egg white and soybean protein on the rheological properties of kamaboko are examined by the stress-relaxation measurement , the jelly-strength measurement, and folding test. Although the additives increase the jelly-strength , elasticity, and viscosity, the effects are eliminated by adjusting the water-content to the value of the control sample which does not con tain the additives.
The rheology of kamaboko, a kind of fish meat gel, has been studied by many investiga tors. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] It is clear that the rheological pro perties of kamaboko are essentially the rubber like elasticity, which results mainly from the network structure of the protein chains.
Recently, egg white and soybean protein have been extensively used in kamaboko to strengthen its "ashi", a kind of rupture strength.
Although the effects of adding these substances on the rup ture strength of kamaboko have been reported, 16, 17) the other rheological properties such as stressrelaxation time, elasticity, and viscosity have not yet been investigated extensively.
In this work, we examined the rheological pro perties of kamabokos which included egg white, and others which included soybean protein by stress-relacation experiments, jelly-strength ex periments, and folding test. On the other hand, we have prepared other kamaboko samples from the two kinds of frozen surimi, the excellent grade frozen surimi (the product of factory vessel) and the 2nd grade frozen surimi (the product of coastal factory). Then the rheological properties of the kamabokos were also compared and examined.
Experimentals

Materials
Samples were made from the excellent grade frozen surimi of Alaska pollack in the following Soybean + water 10 9 9 9 --kamaboko, too. Namely, the relaxation mech anism is considered to come from the network structure as a rubber-like structure. Then, from the fact that the relaxation times do not depend on both the kind of additive and its contents, the network structure of kamaboko consists of the fish protein chain in frozen surimi, and the egg white protein chain and the soybean protein chain do not participate in the network. Fig. 4 shows the additive contents dependence on the jelly-strength.
As pointed out earlier,16,17) the jelly-strength increased with the egg white contents. However, once water is added to the sample up to the water contents of the control, the jelly-strength decreases with the additive contents. The results may support the statement that the ad ditives do not contribute to the network of kama boko and that they behave as fillers. The increase in jelly-strength of the sample of which water con tents are not adjusted can be attributed to the loss of water in the network by the absorption effect of the additives. the ability of forming network structure with the decrease of freshness. In other words, it can be considered that the large parts of the fish proteins in the 2nd grade frozen surimi have denatured.
The same tendencies are shown in Fig. 6 ; the jelly-strength and the score of the folding test decrease with the increasing of the 2nd grade frozen surimi contents. The correspondence of each rheological pa rameters to the structure and composition of kamaboko must be made clear in future.
